Insulin-like growth factor binding protein 4 inhibits proliferation of bone marrow mesenchymal stem cells and enhances growth of neurospheres derived from the stem cells.
Insulin-like growth factor binding protein 4 (IGFBP-4) was reported to trigger cellular senescence and reduce cell growth of bone marrow mesenchymal stem cells (BMSCs), but its contribution to neurogenic differentiation of BMSCs remains unknown. In the present study, BMSCs were isolated from the femur and tibia of young rats to investigate effects of IGFBP-4 on BMSC proliferation and growth of neurospheres derived from BMSCs. Bone marrow mesenchymal stem cell proliferation was assessed using CCK-8 after treatment with IGFBP-4 or blockers of IGF-IR and β-catenin. Phosphorylation levels of Akt, Erk, and p38 in BMSCs were analysed by Western blotting. Bone marrow mesenchymal stem cells were induced into neural lineages in NeuroCult medium; the number and the size of BMSC-derived neurospheres were counted after treatment with IGFBP-4 or the blockers. It was shown that addition of IGFBP-4 inhibited BMSC proliferation and immunodepletion of IGFBP-4 increased the proliferation. The blockade of IGF-IR with AG1024 increased BMSC proliferation and reversed IGFBP-4-induced proliferation inhibition; however, blocking of β-catenin with FH535 did not. p-Erk was significantly decreased in IGFBP-4-treated BMSCs. IGFBP-4 promoted the growth of neurospheres derived from BMSCs, as manifested by the increases in the number and the size of the derived neurospheres. Both AG1024 and FH535 inhibited the formation of NeuroCult-induced neurospheres, but FH535 significantly inhibited the growth of neurospheres in NeuroCult medium with EGF, bFGF, and IGFBP-4. The data suggested that IGFBP-4 inhibits BMSC proliferation through IGF-IR pathway and promotes growth of BMSC-derived neurospheres via stabilizing β-catenin.